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(54) Separators for Lead Acid 
Accumulators 



(57) Separators are manufactured by 
a paper-making method, sometimes 
followed by partial melting, from an 
aqueous dispersion comprising a 
blend of celiulosic fibers and olefin 
polymer fibrils in a ratio of from 20:80 
to 40 to 60, the blend having a degree 



of freeness of from 40 to 75°SR, The 
blend also contains: 

from 20 to 55% of an Inorganic 
powder -substantially insoluble in 
sulphuric acid; 

from 0,01 to 0.396 of an ionic or 
non-ionic wetting agent; 

up to 50%, preferably from 1 0 to 
20% of glass fibres; and 

up to 50%, preferably from 1 0 to 
20% of a vinyl or like polymer latex. 



CD 
00 

O 
CO 
O 

CO 
CJl 

ro 
> 




10 



15 



10 



15 



SPECIFICATION 

Separators for Lead Acid Accumulators 

sulphuric acid at 7 1 ° C after 72 "V'^'^f /^t'''!''^ bv a paper-making method, 

a wetting agent, and forming a sh««Vrom the ^^^^^^^ p^^^^i.^ a statisfactory 

The resulting sheets have P?^«« ^^^^^^^.^T^^gg^s^^^^^ % herein are by weight with 

ionic permeability. Unless othenwise stated, or the sense aema 

resoect to total solids. . . tw«. «hriiQ nenerallv have a surface area of at least 1 

wnlng agen, may be 1»? ° " dmng ma, followed up 

sq m/g. Attar formation, the she.t is P''^"™ pa|>.r maohlrw, before windrngon a 

°-'^'-fLt1,&ma,beeub,ec.ed.oaco„»Hd.,^^^^^^^^^^ 
dlmaoslon.1 eteblUtv renda.^ It ."Stequal to the malt tampenm-™ of the 20 

%«Snlfflo°„?Sr«^^^^ 

Sheet between a pair of rollers. consolidation and still obtain the desired dimensional 

.5 However, it is possible to avoid s^^l^^^f of favouring the formation of small 

■ stablHW and resistance to humidity, ^'^^^^f/^'^Sj^,';;^^^^^^^^ there is added up to 50%, 

diameter pores and a higher tota porosity, 'f.^°*2!,Eer an ethylene-propylene copolymer, era 

b^rrv^of^^^^^^^ 

- -ru:rpSc»^^^ 
.,Hi^^rorfiS;= 

35 Ktt^^^^^^^ 

heetrh^vrbtrdJieTafr 

t^:SrSn ^^ot^, onto their surface °f A^^^'mSr^^^^^^^ ^^^^^ 40 

"^"^ mple'^oT^^^^^^^^^ poiymer latices or dispersions are those ^ 

polyvi?yS?a?e° polyvinyls 50 
methvl Dolyethylacrylates, ethyl, propyl, isopropyl, ''"^J . ^J^^^^ acrylonitrile, acrylic acid or 

f methacrylic acid, ^crylamides or ^Mth mu^^^ • vlnylidene polymers 

winvlidene monomers corresponding to the »°'°J''"y . I f -^n about 1 and 1 0 mm, a mean 

vinvliaene m ,^ gg^eral have a leng h inorganic fillers such as talcs 55 

weiqhJ of the fibrils. Olef.nic polymers from ,^^h.ch the f^b" s mayjia ^^^^^^.^ ^acromolecu^es, 

5«°;rti?r4S«-«^^^^^^^ " '""^ ■ « 

»»"-r?oas,hle.harm,,«a.me„.o,theshee,w^^^^^^^^^^ 

carried out et a temperature gr.etar bv at a>at 5 or 1 0 = *»" ' ^„,„,, „ ,he f.brila are made of 
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containing latexes, it is advisable to avoid thermal fusion treatment of the fibrils. It is actually sufficient 
to dry the sheet at a temperature generally of from 60°C to 1 1 5°C in order to achieve the advantages 
due to the presence in the sheet of such a polymer. 

As ceilulosic fibres there may be used the type of fibres usually employed In the preparation of 
5 papers. Preferably there are used mixtures of cellulose fibres obtained from conifers. ^ 

Example 1 

A mixture in water of 24.5 kg of high density polyethylene fibrils (having a melt temperature of 
1 35 a surface area of 6 sq. m/g, mean length of 3 mm and mean diameter (apparent diameter of 1 6 
micron) and 10.5 kg of cellulose fibres of bianchita conifera was refined in a conical refiner at a 

1 0 concentration of 2^5% by weight, up to 74° SR (Schoppe-Reigler). This blend was mixed with 1 0 kg of 10 
glass fibres having a diameter of about 1 0 micron and a length of 6 mm, and 40 kg of silica (Ultrasil t 
VN-2). After homogenization, the mixture was diluted with water up to 0.6% by weight solids. It was 
then mixed with 30 kg of DR-1 465 (a 50% by weight latex of a tetrapolymer of butyl acrylate, styrene, * 
a methylol derivative of methacrylamide and methacrylic acid, produced by Montedison S.p A.), and 2 . 

15 kg of Teepol PG (an anionic surfactant produced by Shell). The dispersion was acidified with a 15 
saturated solution of aluminium sulphate up to a pH of 4.5, and was then diluted down to 0.2% by 
weight solids. From this dispersion there was formed a sheet on a continuous paper producing machine 
provided with a wet press operating at a pressure of 5.5 kg/sq.cm, and dried at 90°C. The properties 
of the resulting sheet are set out In a Table at the end together with those of the other Examples. 

20 Example 2 20 
The same preparation as in Example 1 was repeated with the difference that on the continuous 
paper machine the panel was also glazed on the wet press before the winding up at a pressure of 5.5 
kg/sq.cm. 

Examples 

25 The same preparation as in Example 1 was repeated except that no latex was used, and the sheet 25 

was glazed at a pressure of 5,5 kg/sq cm, dried and heat-treated at 1 75°C in the absence of pressure 
In order to melt at least part of the polyethylene fibrils. 

Example 4 

An aqueous mixture consisting of 32 kg of high-density polyethylene fibrils similar to those of 
30 Example 1 , and 1 4 kg of bleached conifer cellulose was refined at a concentration of 2.5% solids in a 30 
conical refiner up to 70° SR. The blend obtained was mixed with 54 kg of silica (Ultrasil VN-2) and 
then diluted with water to 0.6% solids. 4 kg of Teepol PG were added, the pH was brought up to 5 with 
aluminium sulphate, and the suspension was used for forming a sheet with a continuous pressure of 2 
kg/cm^. on a wet press. After drying, the sheet was heated at 1 75°C in the absense of pressure, in order 
35 to melt at least part of the fibrils. 35 

Example 5 

An aqueous blend of 27 kg of polyethylene fibrils similar to those of Example 1 , and 1 2 kg of 
bleached conifer cellulose, was refined in a conical refiner to a 2.5% solids concentration and 70° SR. 
To this was added 47 kg of silica (Ultrasil VN-2) and, after dilution to 0.6% solids, 28 kg of latex of the 
40 acrylic copolymer (DR-1465 Montedison) used in Example 1 , and 2 kg of Teepol PG. After acidifying up 40 
to pH=4.5 with aluminium sulphate, a sheet was formed by a paper making method, Starting from the 
dispersion that had been further diluted to 0.2% solids, operating in the continuous wet press, under.a 
pressure of 3 kg/sq.cm. The sheet was dried at about 95°C. 

Example 6 

45 There was prepared a mixture of polyethylene fibrils and cellulose fibres as in Example 5, starting 45 

from 25 kg of fibrils and 11 kg of cellulose. After refining to 70° SR, the blend was mixed with 9 kg of 
glass fibres, having a diameter of 1 0 microns and a length of 6 mm, and then with 41 kg of silica y 
(Ultrasil VN-2). After dilution of the dispersion with water at 0.6%, it was mixed with a further 28 kg of / 
latex of the acrylic polymer (DR-1465 Montedison) used in Example 1, and with 2 kg of Teepol PG. * 

50 Using aluminium sulphate In a saturated solution, the dispersion was brought to pH^.5. then, 5p 
operating with a final concentration of the dispersion of 0.2% solids, a panel was prepared on the wet 
press under a pressure of 5.5 kg/sq.cm. The sheet was dried at about 95*^0. 

Example 7 

By means of a conical refiner, an aqueous blend at 2.5% of solids, consisting of 43 kg of 
55 polyethylene fibrils as in Example 1, and 19 kg of bleached conifer cellulose, was refined to 67° SR. To 55 
the blend thus refined, diluted to a 0.6% solids concentration, there were added 22.5 kg of white talc 
powder and 31 kg of latex of acrylic copolymer DR-1 465 Montedison as used in Example 1 . After 
mixing the dispersion with 2.75 kg of Teepol PG, it was brought to a pH=4.5 with aluminium sulphate 



in a saturated solution. The preparation of a sheet is carried out on the wet press of the continuous 
machine operating at a pressure of 1 l<g/sq.cm. 

^"^""•fhe preparation of Example 7 was repeated using Ultrasii VN-2 silica instead of talc powder. 

' ' ^"""in aqueous mUture of 24.5 kg of polyethylene fibril as in Example 1' •'^-jji SuSgThr'" 
thPrein 30% of silica and 1 0.5 kg of conifer cellulose was brought up to 70 SR. After diluting ine 

a 0.2% solids, a sheet was prepared and dned. 

^^"Tit ILaration of Example 1 was repeated, using however as polymeric latex, 30 kg of polyvinyl 
15 chlorilStaterioTofan^ 

electrical resistance which increased to 1 .65 miliiohm/sq.dm. 

^"^'"CiVthere was repeated the preparation as in Example 1 . except that there were used 

□olvoroDvenef brH^^ , , 20 

20 d?aSerori 8 Scra^^^^^^ characteristics found were substantially the seme as those in Example 1. 20 
S^!he dens^y value which was 0.5 g/cu.cm and the surface area which was 6 sq.m/g. 

^"'Tn tder to increase the output rate, which is limited by the low ungluing value of the blends or 

30 S wis lower by 1 5% compared with that of a machine with only one smgle fomning plate or table. 

^^""uSng^a continuous three-table machine, a panel for separators was prepared, consisting of three 

layers showing the following composition: ^^^^^ ^^^^^ 

/ayer layer 35 

^® . Polyethylene fibrils as in Example 1 35.5% 15.0% 

Bleached cellulose 8 6% 110% 

Glass fibres as in Example 1 o T* =2 «56'o% 

Ultrasii VN-2 silica 21.5% 56.0% ^ 

40 Acrylic copolymer as in Example 1. 215% 9 5% 
in the dry state ^ 

• so consisted of lowJenslty polyethylene with . 'll'^^'^Ky^^^'^i'^r^ have .Iso heen prepared 
than the tearing resistance of the matenal. 



25 



30 
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Claims 

1 . A process of manufacturing a separator for a lead acid accumulator which comprises making 
an aqueous dispersion of a blend of cellulosic fibres and olefin polymeric fibrils in a ratio of from 20:80 
to 40:60, the blend having a degree of freeness of from 40 to 75° SR, from 20 to 5596 of an inorganic 

5 powdery material soluble in 3096 sulphuric add at 7 1 after 72 hours residence to an extent of less 5 
. than 596, and from 0.01 to 0,396 of a wetting agent, and forming a sheet from the dispersion by a 
paper-making method. 

2. A process according to claim 1 in which the dfsperslon contains up to 50% by weight with 
reference to the blend of glass fibres having a diameter not exceeding 1 5 microns. 

10 3. A process according to claim 2 In which the proportion of glass fibres is from 10 to 2096. 10 

4. A process according to any preceding claim in which the sheet is heated under the subtantial 
absence of pressure to a temperature at least equal to the melt temperature of the fibrils. 

5. A process according to any of claims 1 to 3 In which the dispersion contains up to 50% of a 
vinyl or vinylidene polymer, an ethylene, propylene copolymer, or a copolymer of a vinyl or vinylidene 

•1 5 monomer with ethylene containing up to 50 mol % copolymerised ethylene. « & 

6. A process according to claim 5 In which the proportion of the said polymer or copolymer Is 

from 1 0 to 20%. , . ^ x . ^ 

7. A process according to any preceding claim in which the sheet is formed of two layers of 

different composition. ^ ^ . ^ -i. on 

20 8. A process of manufacturing a separator for a lead acid accumulator as herein described in any 
of the Examples, i - 

9. A separator manufactured by a process according to any preceding claim. 

1 0. An accumulator contai ning a separator according to claim 9. 
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